Multiple vertebral osteochondrosis in a foal
Developmental orthopedic diseases are frequent in growing horses and may affect joints, tendons, or bones. 18 Dyschondroplasia refers to a disturbance in endochondral ossification occurring in the growth plate and in the articularepiphyseal cartilage complex and is sometimes used synonymously with osteochondrosis. 9, 11, 13 This problem of rapidly growing animals affects pigs, horses, dogs, cattle, sheep, chickens, and turkeys and is associated with different manifestations such as osteochondritis dissecans, epiphysiolysis, bone cysts, bone deformities, and arthropathy. 11, 13 In horses, osteochondritis dissecans is the most frequent manifestation Received for publication November 2, 1996. of osteochondrosis and epiphysiolysis is rarely observed. 9 This report describes a case of cervical vertebral epiphysiolysis involving C3 to C7 inclusively in a paint horse. A 16-mo-old paint horse filly was examined for lameness which first appeared at 5½ mo, shortly after weaning. The condition continued to deteriorate despite stall rest. The filly was reluctant to walk, emaciated, and underdeveloped for its age. All 4 pasterns were enlarged and very hard but palpation failed to elicit pain. Decreased flexion and extension of the lower limb and pasterns were observed. The length of stride was also reduced, and the filly was reluctant to walk. Lameness examination was impossible because of the filly's discomfort. No clinical signs were specifically associated with neck pain. Radiographic examination confirmed the presence of degenerative joint disease (DJD) affecting proximal interphalangeal (P1-P2) joints in all limbs.
Complete blood count and differential were normal. Serum electrolyte values (including Na, Cl, K, P) were within normal limits except for a marginal elevation of total calcium (3.27 mmol/liter). Serum copper, zinc, and magnesium were normal. 3, 5 Baseline and post-TSH stimulation thyroxin (T4) and tri-iodothyronine (T3) levels were comparable to normal published values. 6, 16 Urinalysis and urinary P, Cl, and Ca fractional excretions and serum vitamin D levels were comparable to published normal values. 5, 15 Serum osteocalcin level (17.9 ng/ml), a parameter of bone formation, was lower than the mean level of normal foals of the same age. 10 Differential diagnosis included osteochondrosis, septic arthritis, and osteomyelitis.
The filly was euthanatized at 16 mo. Cranial growth plates of vertebrae C3 to C7 had complete transverse separations of the epiphysis from the metaphysis evident after longitudinal bisection (Fig. 1) . The perichondrium was intact. The posterior physis of those vertebrae appeared grossly normal. Bilateral ulceration of the distal tibial articular cartilage was observed, and a cartilage flap was present on the sagittal ridge of the left tibia. Multifocal erosions of the articular cartilage of the trochlea and bilateral circular ulceration of the distal metacarpal and metatarsal articular surfaces were present. All proximal interphalangeal joints had degenerative osteoarthritis of varying severity ranging from focal erosions to extensive full-thickness cartilage ulceration. Severe lesions were associated with formation of pannus and marked periarticular osteophyte formation. No significant changes were observed in the viscera.
Microscopic examination of the cranial growth plate of an affected cervical vertebra revealed complete transverse fissure localized in the hypertrophic zone, dividing the cranial epiphysis from the metaphysis (Fig. 2) . Erythrocytes and eosinophilic refractile finely granular material were present on the surface of the fissured cartilage. Chondrocytes formed small papillary projections in the lumen of the fissure. Chondrocytes were disorganized into clumps and clones rather than the normal columnar pattern. Foci of metaphyseal dys-plasia containing eosinophilic streaks were observed. Isolated cartilaginous islets were present in the metaphyseal bone of affected cranial growth plates as well as in the grossly normal caudal growth plates and the distal growth plate of the femur. Islets of cartilage were occasionally found in the epiphysis of the vertebrae. Erosion and ulceration of the articular cartilages of the proximal interphalangeal joints were present. The remaining chondrocytes were necrotic. Chondrones were present. Fibrovascular tissue covered the sclerotic subchondral bone. No other significant changes were observed.
Clinical and pathologic findings in this filly were compatible with generalized dyschondroplasia, resembling those of osteochondrosis. 11, 14, 17 Epiphysiolysis was present in all cervical vertebrae from C3 to C7 inclusive. These changes were consistent with those observed in metaphyseal growth cartilages of osteochondrotic horses 14 and lumbar vertebrae of osteochondrotic pigs. 13 In horses, osteochondrosis of cervical vertebrae usually involves the articular facets. 9, 11, 17 Cervical vertebral malformations associated with cervical spinal cord compression are well described in horse and are associated with different macroscopic bony changes including widening or thickening of vertebral epiphyses. 12, 17 Those changes are similar those associated with to physitis of long bones 12, 18 and consistent with osteochondrosis. 1, 14 Epiphysiolysis is rarely reported in horses and has been associated with experimental high-zinc diets causing hypocupremia 3 and with low-copper diets. 2, 4, 8 Serum copper and zinc levels were normal in this animal.
The etiology of osteochondrosis in horses is unknown but many contributing factors may be involved, such as growth rate, nutrition, mineral imbalance, endocrine dysfunction, heredity, and biomechanical trauma. 9, 11 This filly had no history of excessive energy intake or mineral imbalance and uncharacteristically showed a slow growth rate. This observation is also reflected by a decrease in serum osteocalcin level, a parameter used in horses as a specific marker indicative of rate of bone formation. 10 Thyroid dysfunction has also been observed in some cases of osteochondrosis. 7, 19 Thyroid gland function was normal in this foal.
Genetic predisposition is often incriminated in the etiology of osteochondrosis in horses. 9, 11 The sire of the filly produced 6 foals (2 colts and 4 fillies). One full sister was euthanatized for a similar problem.
To our knowledge, this is the first report of vertebral epiphysiolysis in a horse: these bones are not routinely examined when osteochondrosis is suspected, and the real incidence of this lesion in growth plates of vertebrae in horses is unknown.
